The reproductive toxicity of molinate and metabolites to the male rat: effects on testosterone and sperm morphology.
Molinate causes an impairment in reproductive capability in the male rat. Administration of molinate to rats (40 mg/kg/day for 7 days) caused a distinctive sperm lesion. At higher doses of molinate (140 mg/kg for 7 days) this lesion was accompanied by morphological changes to the testis that were consistent with a delayed release of the late spermatids to the seminiferous tubular lumen, a process controlled by the release of testosterone. In accordance with this, molinate (>/=40 mg/kg) caused a marked decrease in the concentration of circulating and testicular testosterone. The Leydig cells of the testis appear to be the primary target site in that radiolabel from [3H]molinate specifically localized within this cell type. In addition, esterase activity in the Leydig cells was inhibited following molinate administration. In vitro, molinate is a poor inhibitor of esterase activity, whereas molinate sulfoxide, a major metabolite of molinate in rats, and molinate sulfone were shown to be potent inhibitors of this process, suggesting that metabolic activation of molinate is required in vivo. Molinate sulfoxide (>/=10 mg/kg) caused an identical sperm lesion to that of molinate and markedly decreased plasma and testicular testosterone concentration. These effects were not seen with the molinate metabolites 4-hydroxymolinate (10 mg/kg), molinate sulfone (10 mg/kg), and hexamethyleneimine (10 mg/kg). Since the sperm lesion is a secondary event caused by a disruption of spermatogenesis, this would imply that the testis lesion and the reproductive impairment are also a consequence of molinate sulfur oxidation.